**Abstract**

**Objectives:** Methamphetamine (METH) dependence is a global health and social problem, which is usually associated with serious psychiatric symptoms, and no effective therapeutic approaches have been identified. Pseudoginsenoside-F11 (PF~11~) is an ocotillol-type saponin that is isolated from *Panax quinquefolius* (American ginseng). It was shown to attenuate the pharmacological effects of morphine and METH-induced neurotoxicity in mice. However, the functional roles of PF~11~ in METH dependence are still unknown. In this experiment, we investigated whether PF~11~ would affect METH-induced abnormal behaviors and then elucidated the mechanism of its pharmacological effects on METH responses.

**Results:** In the conditioned place preference (CPP) test, co-administration of PF~11~ and METH during the conditioning phase inhibited the development of METH-induced CPP. In addition, after developing METH-induced CPP, repeated administration of PF~11~ for 5 days decreased the CPP compared with vehicle-treated METH withdrawal group. In the locomotor activity test, co-administration of PF~11~ and METH for 6 days attenuated METH-induced locomotor sensitization compared with administration of METH alone. Moreover, *In vivo* microdialysis analyses indicated that co-administration of PF~11~ and METH for 7 days prevented METH-induced extracellular dopamine (DA) increase in the nucleus accumbens (NAc). Repeated PF~11~ administration for 7 days increased extracellular GABA levels in the NAc, whereas single administration of PF~11~ did not. Furthermore, hyperlocomotion and accumbal extracellular DA increase that induced by the infusion of μ-opioid receptor agonist DAMGO in the NAc were significantly suppressed by acute PF~11~ administration.

**Conclusions:** The present data indicate that PF~11~ inhibits METH-induced dependence and dopaminergic hyperfunction by regulating GABAergic and opioidergic neuronal system in the NAc of mice. And it is proposed that PF~11~ could be a useful compound for the therapeutic treatment of METH dependence.
